Objective-To determine the effect of thiazide diuretic drugs on rates of bone mineral loss.
Introduction
The thiazide diuretics have diverse effects on electrolyte and mineral metabolism, including reduced urinary calcium excretion and increased urinary excretion of sodium, phosphate, and magnesium.' Previous cross sectional studies of both men and women have found greater bone mass and a reduced prevalence of fracture among patients taking thiazides.2`Two case-control studies have also found a reduced risk of hip fracture among patients taking thiazide.9' The only prospective study of the use of thiazide, however, was unable to show a persistent reduction in the rate of bone mineral loss." Thus a causal relation between the use of thiazide and a reduced rate of bone loss has not yet been established.
The association between the use of thiazide and bone mass was first reported in a cohort of JapaneseAmerican men.2 We now report estimates of the effect of thiazide on rates of bone loss, based on a five year follow up of this cohort.
Patients and methods
We studied a cohort of Japanese-American men from a prospective epidemiological study of osteoporosis, which had started in 1981. The methods for identifying and recruiting the original cohort have been published previously.'2 Briefly, a 30% random sample of surviving men from the Honolulu heart programme were invited to participate in a longitudinal epidemiological study of osteoporosis. These men were born between 1900 and 1920 and had been living on the island of Oahu at the first examination in 1981.
At the initial examination 1369 men had had measurements of bone mineral content at the following three sites: calcaneus (os calcis), distal radius, and proximal radius, using a rectilinear, single photon absorptiometric method. " The calcaneus consists of roughly 95% trabecular bone with a thin cortical shell. The proximal radius site is predominantly cortical bone, and the distal radius site is roughly 40% trabecular and 60% cortical bone. The repeat measurements were obtained at roughly yearly intervals, during a mean follow up of five years. The mean number of measurement points was 4-0 for the radius sites and 4-9 for the calcaneus. The men ranged in age from 61 to 81 years, with a mean of 67-8 at the initial examination.
The smoking history, level of physical activity, presence of physical disabilities, history of chronic disease, and use of drugs were determined for each man. Height, weight, grip strength (dominant hand), and blood pressure were also measured.
Only men who had had two or more examinations were eligible for statistical analysis. Overall, 1329 men had had their bone mineral content measured at the calcaneus site and 1305 at the radius sites. Excluded from all analyses were men taking corticosteroids (17) , oestrogens (5), or androgens (1); also excluded were two men who stopped taking thiazides within one year of the first examination. Reports of men taking thiazides that were not confirmed at two consecutive examinations led to the exclusion of 59 calcaneal and 78 radial measurements. Also, 179 men who were over the age of 75 at the first examination were excluded.
Individual rates of bone loss were calculated from regression of the bone mineral content measurements against age over years of subject observation or drug use. These loss rates were used as the dependent variable in multiple regression models including the use of thiazide and other covariates as the independent variables. All Although these studies suggest a relation between the use of thiazides and improved skeletal strength, they cannot definitively determine whether a cause and effect relation exists. Thus some investigators have suggested the need for randomised, controlled studies.29
Our data provide more direct evidence of beneficial effect of thiazides on bone loss. The magnitude of the effect is interesting; the almost 50% reduction in loss rate at the trabecular calcaneal site seems to be greater than the reduction produced by calcium supplements in the same population, particularly for trabecular bone.'4 This observation raises questions about the potential mechanisms of thiazide's effect on bone. If the mechanism was solely related to improved calcium balance resulting from reduced urinary calcium we would expect the magnitude and distribution of the effect to be similar to that produced by calcium supplements.
There are data to suggest other possible mechanisms. Parathyroid hyperplasia has been reported in dogs given hydrochlorothiazide for several months.'" No increases in circulating parathyroid hormone levels, however, have been shown.'6"" Parfitt has suggested that the thiazide diuretics may potentiate the action of parathyroid hormone on both kidney and bone. ' 
Abstract
Objective-To see whether changes in request patterns for haematological tests could be influenced in the long term by information released from a haematology department.
Design-Analysis of request patterns by hospital divisions before and after intervention and of costs of intervention and savings achieved.
Setting-Haematology laboratory of an inner city district general hospital.
Interventions-Monthly release of a comparison of clinicians' workload statistics, issue of on cali guidelines, and promulgation of information (by seminars and factsheets) on appropriate use of tests.
Main outcome measures-Request patterns before and after intervention.
Results-During the year after intervention requests fell by at least a fifth, and the reduction persisted over the next two years. The reduction was most pronounced in relation to inpatients within the division of medicine, for whom requests fell from an average of 4-0 per patient in the six months before intervention to 2*9 per patient in the six months after.
Conclusions-A definite and sustained reduction in inappropriate requests for laboratory investigations may be achieved by an ongoing policy of intervention including issuing guidelines and factsheets and holding seminars, but a positive attitude among senior consultant staff is crucial.
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Methods
All requests and "tests" (see below) received over the previous three and half years by the haematology department of an inner city'district general hospital serving a catchment population of '262 000 were analysed. A request was defined according to the Steering Group on Health Services Information's guidelines as a "pathology investigation on a single specimen or a group of related specimens taken from an individual patient and sent to a laboratory department at one time, regardless of the number of tests forming part of that investigation".'7 A "test" was defined as a result or group ofresults obtained from one manipulation of a specimen. Thus several tests may derive from one request.
The laboratory receives requests from the accident and emergency department; in respect of inpatients and outpatients; from other, outlying hospitals; and from general practitioners. Requests from specific sources were analysed in more detail. Total requests by hospital divisions, split into inpatients and outpatients, were analysed on a monthly basis from February 1987 to December 1989 and compared with inpatient activity taken from deaths and discharges and outpatient activity taken from attendances using information from the patient administration system. On call requests were analysed for the divisions of medicine and surgery on a monthly basis from January 1987 to March 1990. Three tests (full blood count, erythrocyte sedimentation rate, and prothrombin time) carried out for the division of medicine were analysed on a monthly basis from September 1986 to January 1990.
Over eight months between October 1987 and July 1988 several interventions were initiated which might have led to more appropriate use oflaboratory facilities. The interventions were costed and were as follows.
( 
